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Abstract
The present study assessed fear of hurricanes in children who had been confronted with this natural
event (i.e., Antillean children, n=161). Their fear levels were compared to those of children who are unfam-
iliar with such an event (i.e., Belgian children, n=185). Antillean children reported significantly higher
levels of fear of storms than Belgian children did, thus providing support for the notion that exposure to
dangerous events promotes children’s fears of those events. Surprisingly, however, Antillean children had
lower scores on the ‘Hurricanes’ item than Belgian children. Plausibly, differences in how children inter-
preted this item may have accounted for this unexpected finding. That is, ratings of Antillean children were
probably based on actual experiences with hurricanes, whereas scores of Belgian children presumably
reflected appraisal of threat in case they would be confronted with such an event. Implications of this
finding for the assessment of childhood fears are briefly discussed.  2002 Elsevier Science Ltd. All
rights reserved.
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1. Introduction
At least in older children, fears are mostly related to situations or cues that are potentially
dangerous in the sense that they may cause physical harm (Gullone, 2000; King, Hamilton, &
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Ollendick, 1988; Muris & Merckelbach, 2001; Ollendick, King, & Muris, submitted). For
example, studies employing the Fear Survey Schedule for Children (FSSC; Ollendick, 1983) have
consistently reported the following rank order for common childhood fears: (1) Not being able
to breathe, (2) Being hit by a car or truck, (3) Bombing attacks, (4) Getting burned by fire, (5)
Falling from a high place, (6) Burglar breaking into the house, (7) Earthquake, (8) Death, (9)
Getting a serious disease, and (10) Snakes (e.g., Ollendick, King, & Frary, 1989; Ollendick,
Yule, & Ollier, 1991; Ollendick & King, 1994). There is also evidence showing that these top
intense fears are quite similar across children from different nationalities (e.g., Ollendick, Yang,
King, Dong, & Akande, 1996).
There are good reasons to believe that the majority of common childhood fears develops as a
result of indirect learning processes (see for a review, King, Gullone, & Ollendick, 1998). A good
example is provided by the study of Ollendick and King (1991) who evaluated to what extent
Rachman’s (1977) theory of fear acquisition can be applied to the 10 most prevalent childhood
fears. Children who reported “a lot of fear” to FSSC items such as “Not being able to breathe”
and “Being hit by a car or truck” were asked to indicate whether (1) they remembered having a
bad or frightening experience with the feared stimulus or situation (i.e., direct conditioning), (2)
their parents or friends ever showed fear or avoidance of the feared stimulus or situation (i.e.,
modeling), and/or (3) they had heard frightening things about the feared stimulus or situation
from their parents, teachers, television, and so on (i.e., exposure to negative information). Results
showed that the majority of children attributed the onset of their fear to information (89%) and
modeling (56%) experiences rather than to direct conditioning events (36%).
Although informational learning seems to play an important role in the emergence of common
childhood fears related to danger and physical harm, there is also some evidence showing that
actual exposure to life-threatening events such as natural and human-made disasters may promote
children’s fears. For example, Dollinger, O’Donnell, and Staley (1984) examined children’s fears
following a fatal lightning strike. During a children’s football match, the pitch was struck by
lightning and most of the players and spectators were knocked down. Several children were taken
to the hospital and one child even died. Twenty-nine children who witnessed the incident and 29
controls completed a fear questionnaire. Fear of lightning and other stimuli and situations related
to the traumatic indicident (e.g., death, dying, noise) were found to be more common among
children who witnessed the incident than among control children. In a further study, Yule, Udwin,
and Murdoch (1990) administered the FSSC to children who survived the sinking of a cruise
ship. As expected, cruise survivors displayed significantly higher levels of fear of stimuli associa-
ted with the traumatic accident than control children.
The current study made a further attempt to examine to what extent actual exposure to a danger-
ous event affects children’s fears. For this purpose, we assessed fears of storms and hurricanes
in children who lived in St Maarten (The Netherlands Antilles) which is a small island in the
Carribean. During the past 5 years, this island has been seriously ravaged by two hurricanes (i.e.,
Luis in 1995 and Lenny in 1999). As a control group, we recruited children from Belgium, a
European country which has a relatively mild climate with occasional storms, but no hurricanes.
To both groups of children, the following two instruments were administered: the Hurricane-
Storm Questionnaire (HSQ), which is a brief scale for assessing fear of storms and hurricanes,
and the short 25-item version of the FSSC, which is an inventory assessing children’s fear levels
in five domains, namely fear of danger and death, fear of the unknown, fear of animals, fear of
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failure and criticism, and medical fear. It was predicted that Antillean children would display
more storms and hurricanes related fears than would Belgian children. Furthermore, we expected
that the two groups would not differ with regard to general fear levels.
2. Method
2.1. Participants
The study was carried out in the first months of 2000. Participants were 161 children (61 boys
and 100 girls) from five primary schools of St Maarten, The Netherlands Antilles. Children had
a mean age of 9.5 years (SD=1.1, range 8–11 years). The majority of the Antillean children was
black or had a mixed ethnical background, while only 5% of these children was Caucasian. About
30% of these children came from divorced families. The comparison group consisted of 185
Belgian children (124 boys and 130 girls) with a mean age of 9.8 years (SD=0.9, range 8–11
years). Most of them (95%) were Caucasian and about 15% came from divorced families.
We had no access to information about the socio-economic status of the children, but it seems
safe to assume that Belgian children came from families with a higher economic status than that
of the families of Antillean children.
2.2. Questionnaires
The HSQ is a brief scale that was construed for the purpose of the present study. It consists
of two parts. The first part comprises a single item, namely “How much do you fear a hurricane?”
that is rated on a 3-point scale (1=no fear, 2=some fear, 3=a lot of fear). The second part consists
of 8 items referring to potentially fearful stimuli and situations associated with severe storms (see
Table 2). Again, each item is rated on a 3-point scale (1=no fear, 2=some fear, 3=a lot of fear).
Scores were summed to yield a total fear of storms score (range 8–24). It is important to note
that children from the two countries used their own frame of reference when completing the fear
of storm items. Thus, Antillean children were asked to think of their experiences with hurricanes
when answering these questions, whereas Belgian children were asked to think of their experiences
with storms.
The short version of the FSSC is a 25-item measure derived from the original FSSC by taking
5 prevalent items that are known to load convincingly on each of the 5 fear factors: fear of failure
and criticism (e.g., “Making mistakes”), fear of the unknown (e.g., “Going to bed in the dark”;
this factor also includes the item “Thunderstorms”), fear of animals (e.g., “Spiders”), fear of
danger and death (e.g., “Being hit by a car or truck”), and medical fears (e.g., “Getting a shot
from the doctor”; see Ollendick, 1983). Children rate their fear of each stimulus or situation on
a 3-point scale (1=no fear, 2=some fear, 3=a lot of fear). Ratings are summed to yield a total
fear score (range: 25–75) and factor/subscales scores (range 5–15).
2.3. Statistical analysis
The Statistical Package of Social Sciences (SPSS) was used to compute descriptive statistics,
reliability coefficients, t-tests, and correlations. Differences in fear levels between the children of
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both countries were evaluated by means of univariate Analyses of Variance with age and gender
as covariates (ANCOVAs). For dichotomous dependent variables, logistic regression analyses
were carried out with country as the predictor variable. In these analyses, we controlled for gender
and age by forcing these two variables into the equation on step 1.
3. Results
3.1. General statistics
Table 1 presents descriptive statistics for HSQ and FSSC. As can be seen, internal consistency
of both questionnaires was satisfactory. Cronbach’s alphas were in the 0.80 range for HSQ fear
of storm, around 0.90 for the FSSC total score, and generally well above 0.60 for the FSSC
subscales in spite of the fact that these scales only contain five items. Furthermore, t-tests revealed
that for both groups of children, there were significant gender differences with regard to HSQ fear
of hurricanes [t(159)=3.0, P0.01 for Antillean children and t(162.4, adjusted df)=4.0, P0.01 for
Belgian children], HSQ fear of storms [t(159)=3.2, P0.01 for Antillean children and t(183)=5.3,
Table 1
Mean fear scores (standard deviations) and reliability coefficients for the various measures in Antillean and Belgian chil-
drena
Total group Boys Girls a
Antillean children N=161 n=61 n=100
HSQ
Fear of hurricane 2.1 (0.8) 1.8 (0.8) 2.2 (0.7)b
Fear of storm 15.9 (4.2) 14.6 (4.4) 16.7 (3.8)b 0.81
FSSC short version
Total fear score 46.9 (9.9) 42.8 (9.8) 49.5 (9.2)b 0.90
Fear of danger and death 12.4 (4.7) 11.4 (3.0) 12.9 (2.3)b 0.80
Fear of the unknown 8.4 (2.8) 7.6 (2.4) 9.0 (2.8)b 0.79
Fear of animals 8.4 (2.4) 7.4 (2.0) 9.0 (2.4)b 0.68
Fear of failure and criticism 8.8 (2.3) 8.1 (2.4) 9.2 (2.2)b 0.68
Medical fears 8.9 (2.1) 8.2 (2.0) 9.4 (2.0)b 0.47
Belgium children N=185 n=98 n=87
HSQ
Fear of hurricane 2.7 (0.6) 2.5 (0.7) 2.8 (0.4)b
Fear of storm 14.9 (3.6) 13.7 (3.2) 16.3 (3.5)b 0.82
FSSC short version
Total fear score 44.1 (8.2) 40.1 (7.0) 48.6 (6.9)b 0.88
Fear of danger and death 12.1 (2.4) 11.3 (2.5) 13.0 (1.9)b 0.77
Fear of the unknown 7.4 (2.1) 6.4 (1.5) 8.5 (2.2)b 0.72
Fear of animals 7.6 (2.2) 6.8 (1.7) 8.5 (2.3)b 0.74
Fear of failure and criticism 8.5 (2.3) 7.9 (2.3) 9.2 (2.1)b 0.76
Medical fears 8.5 (2.1) 7.7 (1.7) 9.4 (2.2)b 0.70
a HSQ=Hurricane-Storm Questionnaire, FSSC=Fear Survey Schedule for Children.
b Significant gender difference at P0.05.
463P. Muris et al. / Behaviour Research and Therapy 40 (2002) 459–469
P0.01 for Belgian children], and all fear scales of the FSSC [e.g., FSSC total score: t(159)=4.3,
P0.01 for Antillean children and t(183)=8.3, P0.01 for Belgian children] (see Table 1). Finally,
it should be noted that small, but significant associations were found between age and a number
of fear scores. More specifically, in Antillean children, age correlated negatively with HSQ fear of
hurricanes (r=0.16) and HSQ fear of storm (r=0.18), while in Belgian children, age correlated
negatively with HSQ fear of storm (r=0.16), FSSC total fear score (r=0.15), and FSSC animal
fears (r=0.15). The negative correlations indicate that these fears slightly decline with increas-
ing age.
3.2. Comparison of Antillean and Belgian children
3.2.1. Fear of hurricanes
Mean ratings on the HSQ fear of hurricane item of Antillean and Belgian children were 2.1
(SD=0.8) and 2.7 (SD=0.6), respectively. As can be seen in Table 2, there were significantly more
Belgian children endorsing a lot of fear to the Hurricane item than Antillean children (percentages
being 73.5 vs 32.9, respectively; Wald c2=64.0, P0.01). Thus, Belgian children reported more
fear of hurricanes than Antillean children.
3.2.2. Fear of storm
Mean scores on the HSQ fear of storm scale were 15.9 (SD=4.2) for Antillean children vs
14.9 (SD=3.6) for Belgian children. An ANCOVA showed that this difference was significant
[F(1,342)=6.3, P0.05], indicating that Antillean children indeed were more fearful of storms
than Belgian children.
A series of logistic regression analyses was performed to examine differences between both
groups of children for separate items of the HSQ fear of storm scale (see Table 2). This analyses
showed that Antillean children reported more fear of “The sound of the wind” (Wald c2=4.0,
P0.05), “To be left alone” (Wald c2=36.9, P0.01), “To get hurt” (Wald c2=23.3, P0.01),
and “That your parents can’t pick you up on time from school” (Wald c2=9.1, P0.01) than
Belgian children. Meanwhile, Belgian children reported more fear of “That the house is filled in
with water” (Wald χ2=13.9, P0.01).
3.2.3. General fear levels
An ANCOVA performed on the FSSC total scores revealed no significant differences in general
fear levels between Antillean and Belgian children, means being 46.9 (SD=9.9) vs 44.1 (SD=8.2),
respectively [F(1,342)=2.3, P=0.13]. Additional ANCOVAs carried out on the FSSC subscales,
however, showed that compared to Belgian children, Antillean children had higher scores on fear
of the unknown [in particular “Thunderstorms” and “Being alone”; means being 7.4 (SD=2.1) vs
8.4 (SD=2.8), F(1,342)=7.7, P0.01] and fear of animals [in particular “Snakes”; means being
7.6 (SD=2.2) vs 8.4 (SD=2.4), F(1,342)=4.2, P0.05].
3.3. Connections between fear of hurricanes and storms and general fear levels
Table 3 displays correlations (corrected for gender and age) between the fear measures used
in the current study. Inspection of the correlations reveals that in both Antillean and Belgian
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Table 2
Percentages of Antillean and Belgium children who endorsed 3=“a lot of fear” on HSQ itemsa
Antillean children Belgium children Differenceb
Total TotalBoys Girls Boys Girlsgroup group Wald c2 P(n=61) (n=100) (n=98) (n=87)(N=161) (N=185)
HSQ
A. How much do
you fear a 32.9 23.0 39.0c 73.5 62.2 86.2c 64.0 0.001
hurricane?
B. When there is a severe storm, how much do you fear …?
1. The sound of 8.1 6.6 9.0 1.6 0.0 3.4 4.0 0.05
the wind
2. Having no 16.8 14.8 18.0 7.6 2.0 13.8c 3.0 nslight
3. To be left 49.1 49.2 49.0 13.5 3.1 25.3c 36.9 0.001
alone
4. To get hurt 46.0 31.1 55.0c 17.3 9.1 26.4c 23.3 0.001
5. That the roof
of the house is 57.8 49.2 63.0 45.4 37.8 54.0c 2.4 ns
blowing off
6. That the house
is filled in with 27.3 23.0 30.0 44.3 36.7 52.9c 13.9 0.001
water
7. That your
parents can’t pick 26.1 14.8 33.0c 11.4 7.1 16.1 9.1 0.005you up on time
from school
8. That rocks are
falling down and 45.3 37.7 50.0 56.8 50.0 64.4 2.6 ns
destroy the house
a HSQ=Hurricane-Storm Questionnaire.
b Differences between Antillean and Belgium children were computed by means of logistic regression analyses in
which age and gender were entered at step 1.
c Significant gender difference at P0.05.
children, there was a signifant correlation between fear of hurricanes and fear of storms (rs being
0.57 and 0.52, respectively, both Ps0.01). Furthermore, in both groups, fear of hurricanes and
fear of storms were significantly associated with general fear levels as measured by the FSSC
total score (rs between 0.46 and 0.73, all Ps0.01). Finally, it should be noted that in Antillean
children both fear of hurricanes and fear of storms were substantially connected to FSSC item
“Thunderstorms” (rs being 0.45 and 0.55, respectively, both Ps0.01). In Belgian children, these
correlations were significantly lower (rs being 0.22 and 0.37, respectively, Ps0.01; ts being 2.4
and 2.1, respectively, both Ps0.05).
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Table 3
Correlations (corrected for gender and age) between HSQ and FSSC indices computed for Antillean and Belgian
children separatelya
Fear of hurricane Fear of storm
Antillean children
HSQ
Fear of hurricane
Fear of storm 0.57
FSSC short version
Total fear score 0.52 0.73
Fear of thunderstorms 0.45 0.55
Belgium children
HSQ
Fear of hurricane
Fear of storm 0.52
FSSC short version
Total fear score 0.46 0.67
Fear of thunderstorms 0.22 0.37
a HSQ=Hurricane-Storm Questionnaire, FSSC=Fear Survey Schedule for Children. All correlations were significant
at P0.01.
3.4. Rank of ‘fear of hurricanes’
Table 4 displays the most common fears (percentages of children endorsing 3=a lot of fear)
of Antillean and Belgian children. Note that, in both Antillean and Belgian children, FSSC fear
of danger and death items (i.e., “Death or dead people”, “Getting lost in a strange place”, “Falling
from high places”, “Being hit by a car or truck”, and “Not being able to breathe”) were all present
in the top 10 of most common fears. Most importantly, fear of hurricanes ranked 8th in the top
10 of Antillean children, whereas it was listed first among Belgian children.
4. Discussion
The main purpose of the current study was to assess fear of hurricanes in children who actually
had been confronted with this dangerous natural event (i.e., Antillean children) and to compare
their fear levels to those of children who are unfamiliar with such an event (i.e., Belgian children).
The results can be catalogued as follows. First, as predicted, Antillean children reported signifi-
cantly more fear of storms than Belgian children, despite the fact that both groups had more or
less similar general fear levels. Second, contrary to our expectations, Antillean children reported
lower levels of fear of hurricanes than Belgian children.
In his study on severe wheather phobia, Westefeld (1996) interviewed 81 adults who had a
self-declared phobia of severe wheather. The large majority of them (80%) indicated that the
onset of the phobic complaints was related to a direct learning experience with a severe storm
of some kind. On the one hand, the results of the present study are in keeping with the notion
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Table 4
Ranking of ‘fear of hurricanes’ among the most common FSSC fears (percentages of children rating 3=‘a lot of fear’)
of Antillean and Belgian childrena
Total TotalBoys Girls Boys GirlsAntillean children sample Belgian children sample(n=61) (n=100) (n=98) (n=87)(N=161) (N=185)
1. Falling from high 71.4 62.3 77.0b 1. Hurricanes 73.5 62.2 86.2bplaces
2. Being hit by a 2. Being hit by a70.8 55.7 80.0b 60.0 50.0 71.3b
car or truck car or truck
3. Not being able to 3. Not being able to60.9 52.2 66.0 59.6 49.0 71.3bbreathe breathe
4. Getting a serious 4. Falling from high58.4 50.8 63.0 57.8 44.9 72.4bdisease places
5. Getting lost in a 5. Getting lost in a53.4 39.3 62.0b 49.7 34.7 66.7b
strange place strange place
6. Death or dead 6. Getting a serious52.2 42.6 58.0 46.7 35.7 60.9bpeople disease
7. Death or dead7. Snakes 51.6 39.3 59.0b 35.7 22.4 50.6bpeople
8. Hurricanes 32.9 23.0 39.0b 8. Snakes 22.7 14.3 32.2b
9. Being sent to the 9. Having to go to31.1 27.9 33.0 21.6 13.3 31.0bprincipal the hospital
10. Failing a test 30.4 23.0 35.0 10. Failing a test 20.5 18.4 23.0
a FSSC=Fear Survey Schedule for Children.
b Significant gender difference at P0.05.
that direct learning experiences (i.e., exposure to a threatening event such as an hurricane) may
promote children’s fears. That is, Antillean children who had been exposed to severe storms and
their consequences were more fearful of storms than Belgian children who are relatively unfamiliar
with such events. On the other hand, the findings do not fully support a conditioning account of
children’s fears as Antillean children reported less fear of hurricanes than Belgian children. At
first sight, these findings seem difficult to reconcile. However, the following considerations sug-
gest that they are less conflicting than one may assume. To begin with, it is important to note
that both Antillean and Belgian children are familiar with storms and obviously both groups of
children used their own frame of reference when completing the HSQ fear of storm items. Given
the fact that storms (e.g., hurricanes) in the Carribean are simply more severe than storms in
Western Europe, it is not surprising that Antillean children had more fear of storms than Belgian
children. Interestingly, while Antillean children scored significantly higher on most HSQ fear of
storm items, Belgian children more frequently endorsed the item “That the house is filled in with
water”. Indeed, during the past few years, countries in Western Europe (including Belgium) have
been regularly confronted with floods due to bad weather conditions and heavy rain falls. Second,
when Antillean children rated their level of fear of hurricanes, they probably used their own
experiences with this phenomenon. In contrast, Belgian children had to rely on indirect and prob-
ably dramatized sources of information about hurricanes (e.g., seeing the consequences of an
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hurricane on television). In other words, when rating their fear level to hurricanes, Antillean
children might have replied in terms of how fearful they actually were at the time when their
island was ravaged by a hurricane, whereas Belgian children might have responded in terms of
how fearful one could be of such an event. In the former case, there are reality constraints, while
in the latter case such constraints are lacking. Indeed, research by Tesser (1976) has suggested
that in the absence of reality constraints, fear ratings tend to polarize. It is important to note that
the current data provided some support for this line of reasoning. That is, HSQ scores were more
substantially connected to FSSC ‘fear of thunderstorms’ in Antillean than in Belgian children.
This seems to indicate that Antillean children provided more valid ratings of their fear of storms
and hurricanes than Belgian children.
The latter point nicely illustrates how differences in interpretation of a fear item (such as
hurricanes) heavily influences the outcome of fear surveys. It is clear that this observation has
some implications for the assessment of fears in children. For example, a measure like the FSSC
contains many items referring to dangerous situations such as “Being hit by a car”, “Earthquakes”,
and “Bombing attacks”. Obviously, children’s ratings of such items are in the majority of cases
not based on actual experiences with such situations and thus probably reflect children’s appraisal
of threat in case they would be confronted with such events. Precisely for this reason, measures
as the FSSC have been criticized (see McCathie & Spence, 1991). There is some consensus among
researchers that this type of questionnaires is more useful for assessing general fearfulness than
for identifying specific fears (e.g., Stallings & March, 1995).
The present study replicates a number of general findings that have been reported earlier in
the literature on normal childhood fears (see Craske, 1997; Gullone, 2000; Muris & Merckelbach,
2001). First of all, girls displayed higher levels of fears than boys and this was not only the case
for general fears as measured with the FSSC, but also for fear of storms and hurricanes. Second,
although the age range was rather restricted in the present study, a number of negative correlations
between age and fears were found which indicates that these fears declined with increasing age.
Third, children’s fear of storms and hurricanes were significantly associated with other FSSC fear
scales. Thus, fears in one specific domain appear to correlate substantially with fears in other
domains, suggesting a higher order trait of fearfulness (see also Gullone & King, 1997). Fourth
and finally, although some indications were found for the presence of fears that were highly
specific and idiosyncratic to each country (e.g., snakes in Antillean children; floods in Belgian
children), the current data are in keeping with previous studies showing that the rank order of
most common fears as well as general fear levels are quite comparable among children from
different cultures (e.g., Ollendick et al., 1996).
Several shortcomings of the present study must be acknowledged. First of all, the present study
solely relied on children’s self-report. Second, it should be borne in mind that Antillean and
Belgian children were quite different with respect to ethnical background, percentage of children
coming from divorced families, and probably socio-economic status. Third, no exact information
about actual experiences with hurricanes of individual Antillean children was available. Such
information could have yielded interesting additional information about the connection between
conditioning experiences and fear of storms and hurricanes.
Despite these limitations, our data to some extent support the idea that direct learning experi-
ences may promote children’s fears. That is, Antillean children who had actual experience with
severe storms (i.e., hurricanes) were more fearful of storms than Belgian children who are rela-
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tively unfamiliar with such events. The unexpected finding that Antillean children displayed lower
fear levels to the item “Hurricanes” than Belgian children makes clear that researchers and clin-
icians should be careful in drawing conclusions from a single fear item as children may differ
considerably in how they interpret such item. Using a scale with multiple items tapping various
potentially fearful aspects of an event is a better way to assess children’s fear of a specific situ-
ation.
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